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This project is part of the continuing effort in junior colleges to 
improve the quality and impact of instruction at the collegiate level. 

The project as reported here is restricted to gaming instructional tech- 
niques as applied to economics education. The inquiry is therefore 
delimited in scope and treats specific games .utilizing computer assisted 
media. While the methods, materials, and procedures reported here may 
stimulate developments in other subject-matter areas, the findings will 
be of primary interest to those in economics education, and only second- 
arily to other subject specialists. 

While major responsibility for this project was carried by Mr. Fred 
A. Thompson of Riverside City College, the project would not have been 
possible without the cooperation of the college, the advice and counsel 
of consultants, and the interest and cooperation of others involved in 
economics education. 

The author wishes to express appreciation for Riverside City College's 
contribution in accommodating the special requirements of this project's 
development. The administration and the data processing department of 
the college co-operatively removed impediments which would otherwise have 
sounded an early death knell to the project in its comprehensive final 



form. 



The consultants to the project: Dr, Thomas B. Her son, Dean of 

Instruction at Bakersfield College (educational research). Dr. Micheal 
B. Intriligator, University of California at Los Angeles (econometrician) 
and Mr. Woodford Martin and Mr. Ernie Tolin (computer programmers) ; all 
merit special recognition. 

To the economics instructors who agreed to attempt experimental 
replication at their colleges, Mr. Philip Starr of Chaffey College and 
Mr. Charles Bakewell of Mt. San Jacinto College, must be accorded the 
gratitude of those interested in the practical application of this tech- 
nique in other environments. 

Finally to Mr. Wylie A. Walthall of Laney College and Dr. James S. 
Earley of the Department of Economics at the University of California 
at Riverside who reviewed the initial draft of this report, my special 
appreciation.* 

Fred A. Thompson 
Riverside City College 
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Natura non facit saltum 



Alfred Marshall 



Background of the Project 

The problems of all sciences can be formulated as the making of 
intelligent decisions with respect to actual qv hypojjigHggl jjgiiyggg q £ 

action. Nature does not gratuitously provide controlled experiments in 
economics whereby truths are bared. The crux of economic ana lys is ** ** of 
the principles and relationships among economic variables ""must reside 
with theoretical relationships expressed in model form. A model is a 
simplified scaled-down version of a situation or phenomenon which is the 
ultimate concern of economic analysis. Models render complex problems 
amenable to systematic study. There is always a corresponding cost in 
terms of irrelevance and artificiality. 

The paradigms of economic theory take many forma * Descriptive 
models, such as a flow of economic activity, are designed to do no more 
than present a comprehensible overview of how economic activity occurs. 
Predictive models, such as econometric models of the entire ; U. S. economy, 
extrapolate recent trends to provide forecasts of economic conditions. 1, 

A third type of construct, the analytic model, is the most commonly used 
model genre in economic education. Familiar examples include the 
Keynesian models of macroeconomics . and the market models of microeconomics. 

1 T» 

For example, see The Brookings Quarterly Econometric Model of the 
United States, ed. by James Duesenberry, Gary Fromm, Lawrence Klein, and 
Edwin Kuh (Chicago, 1965), pp. 681-722. 

2 Jf 

Refer to Paul A. Samueison, Economics, 7th ed., (New York, 1967), 
Chapters 13 and 24 for conventional examples of such models. 
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Any of these models may be presented in symbolic form, in quantitative 
mathematical form, or in an equivalent graphical form. 

Teaching economists must be concerned with analytical models at two 
levels. First, does the model efficiently convey to students the infor- 
mation necessary to achieve the objectives of the course, i.e., is the 
model an effective learning device? Secondly, does the model Intrinsically 
provide student motivation through analysis that is meaningful and relevant 
to real world events? The teaching economist must always consider student 
interest and the cognitive objectives of the course simultaneously since 
they often exist in tandem. 

The effectiveness of the anlytical models as conventionally used in 
the elementary economics principles course is seriously questioned. The 
tools of analysis'* of economics more often whan not become devices of 
obfuscation in the classroom. While some economists may take cabalistic 
delight in the obscurity of the esoteric technical apparatus of modern 
economics, this is not the aim of the educator. The educator is inter- 
ested in teaching in such a way as to facilitate learning given the 
characteristics of his student clientele. To the educator, the model is 
not the end knowledge to be attained by recalcitrant students, but rather 
the vehicle through which knowledge and understanding of economic phe- 
nomenon may be effected. Analytical models which serve as effective 
teaching devices are means to the end goals or ultimate objectives which 
we sometimes designate as "economic literacy." It follows that economics 
educators might render a more valuable service to students if they were 
to pay more considered attention to their models before they entered a 
classroom. What are the specific objectives of this unit of study? 
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What models are appropriate in achieving these objectives? Which models 

X 

will be most effective with these students? What method of presentation 
should be used in order to stimulate student interest? 

The laconic catechism of traditional economics instruction too often 
tends towards a minutiae of trivia which has very little immediate or 
residual impact upon students of the elementary course. ~ Instead of the 
principles of macroeconomic fiscal policy, students are instructed in the 
nuances of the slope of consumption functions and shifting equilibrium 
levels of income. Instead of an overview of the modern firm and the market 
structure environment within in which it must operate, students are asked 
to reproduce patterns of cost and revenue curves of proper Marshallian 
contour and labeled according to the family, genus, and species of a 
taxonomy devised by venerable economists. It is not surprising that 
students either avoid such a course as the plague of lower division cur- 
ricula, or mitigate the scourge with a rote memorization cookbook approach 
to the subject. Both such approaches (avoidance or cookbooking) obviate 
the ultimate objectives of economic education. 

What, then, would an ideal teaching model be like? For pedagogical 
purposes economic models should have attributes of facile comprehensibility 
relevance to significant real world phenomenon, and obvious transfer 
transitions from model implications to policy alternatives. In addition, 
the model should elicit from students a self -generating awareness and 

5 

George L. Bach and Phillip Saunders, "The Lasting Effects of 
Economics Courses at Different Types of Institutions," American Economic 
Review, LVI (June, 1966), p. 510. 
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abiding interest in economic problems and issues. The latter attribute of 
an ideal teaching model, sometimes referred to as "student motivation," is 
a subtle one. It is nevertheless an attribute without which neither the 
immediate cognitive objectives of an economics course may be fully realized, 
nor the long-term impact of economic education improved and sustained. 
Student interest and course effectiveness are mutually reinforcing in 
their effects. For the educator to ignore either would be a gross de- 
reliction of responsibility. 

This report is predicated upon improving the instructional effective- 
ness of various economic models via a relatively new and unproven instruc- 
tional technique. The technique builds both from traditional economic 
theory and from new instructional media. There is little radically new 
about the methods and techniques bared here. A brief review of related 
techniques will follow this explicit statement of project objectives. 

General Objectives of the Project 

A recent study of economics education in California junior colleges 
revealed that less than 5 % of junior college students receive any exposure 
to formalized Instruction in economics. The economic literacy of junior 
college students receiving no exposure to economics instruction is not 
significantly different than that of a large sample of high school seniors 
who have likewise never taken an economics course. As consumers in a 
private enterprise economy, and as citizens in a democratic political 

/+ Fred Thompson, Wylie Walthall, and Thomas Merson, Economics Education 
in California Junior Colleges . U.S.O.E., (June, 1967). 
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system, these students will face a multitude of decisions throughout their 
lives where rational, and objective analysis of issues and problems will 
affect both the individual and the collective welfare. Economics offers 
the analytical tools through which individuals may reason effectively about 
economic problems. The alternative to more effective economics education 
is a future where such decisions are based upon ignorance, caprice, and 
prejudice. The need is clear. As a greater proportion of lower division 
students look to the junior colleges for their educational requirements, 
these institutions must provide the opportunities whereby greater numbers 
of students will be effectively taught economics. The junior colleges 
have thus far been unable to meet this challenge. 

This project is an attempt , to answer the need for more attractive and 
effective economics education through a unique approach to instruction in 
elementary economics. Econometric models approximating the "real world" 
will be computer programmed to enable individual Students to play roles of 
monetary managers, economic advisers,, or businessman; It is asserted that 
this method of computer simulation will achieve educational objectives 
efficiently, while additionally eliciting student involvement and interest 
in economic affairs so necessary for sustained achievement and lasting 
educational impact. The method proposed is to be evaluated, and if proven 
effective, .disseminated widely among instructors in economics. The hardware 
(IBM 1620 system) is accessible at most junior colleges. The cost in 
dollars and instructor time is low. The software is being constructed and 
will be inexpensive to duplicate. 

The kc' assumption of this projecc is that a greater proportion of 
junior college students will be attracted to, and taught effectively in, 
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existing economics courses if the proposed teaching technique is utilized 
in instruction* The traditional economics course utilizes a textbook- 
lecture-workbook method of instruction. Students are bored by the abstract 
theory which seemingly has little relationship to the real world. Students 
chaff under the drill of trivial workbook problems. Students become 
passive notetakers in class, memorizing shibboleths for examination purposes, 
with little if any residual knowledge, changed attitudes, or skills remaining 
with the student after the final examination. Students are generally bored 
to intellectual death. The fault is not in the stars, nor in the students. 
The crux of the problem in economics education is artless instruction 
largely unchanged in technique for 200 years. If economic concepts can be 
taught in grades K-12, there is certainly no reason why they cannot be 
effectively taught in the junior colleges. " 

'In general, the hypotheses to be tested are: there will be no 

significant differences in achievement between students taught in the con- 
ventional way, and students taught under computer simulation techniques in 
an elementary economics course. 

The null hypothesis will be tested using a two-tailed t-test on 
student performance data. The level of significance will be set at 0.05, 

1. e., the null hypothesis will be rejected if the test oi significance 
reveals a value less than 0.05. 

Additionally, student opinion questionaires will be constructed to 
assess Interest generated by the games utilized. 

The general procedure to be followed will include: 1'. constructing 

or adapting economic models to specific educational objectives, 

2. programming the models in For tan II for computer utilization. 
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3. utilizing the models in a classroom situation, and 4. evaluating the 
effectiveness of this instructional technique verses conventional instruc- 
tion. 

That simulations can be an excellent means of stimulating interest and 
understanding on the part of the participant, and can be particularly effective 
in the orientation of students who are unfamiliar with relationships assumed 
by economists, and present experiences from which insights arise, and 
effectively reorient student attitudes— these are my biases. In order that 
biases do not evolve into prejudices, careful objective analysis of the 
generated results will be necessary. For this reason, the specific research 
designs are specified and possible sources of Invalidity explored. 

The instructional materials and experimental findings generated by th*s 
project will be disseminated to interested individuals in economics edu- 
cation, either through the ERIC Clearinghouse on Junior Colleges, or by 
direct correspondence with Riverside Ctiy College. 

Related Instructional Techniques 

In designing learning situations educators have long been interested 
in the relationships between students, teachers, and subject matter. The 
teacher-dominated {lecture) method in economics instruction has predom- 
inated since long before the days of Adam Smith. * Today, there are several 

types of pupil-centric patterns of instruction which allow active student 

* * / 

* 

involvement in a learning process. Active student response encourages the 
development of problem-solving abilities, attitudes of inquiry, and student 
interest. The transmission of lower level cognitions (e.g«, knowledge of 
facts and definitions) is therefore often relegated to other instructional 
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media such as the printed page. The following brief descriptions ard 
instructional techniques related to student- centered instruction* 

The case study approach, which is commonly used as a method of instruc- 
tion in courses in law and business administration, is a way of presenting 
comprehensive problems to students which they may then analyse by meaningful 
use of antecedent analytical constructs. Although the problem presented 
are temporal and specific, it is generally assumed that this method of 
Instruction builds a cumulative understanding which may be transferred to 
other similar phenomenon* • ' ' 

Role-playing as a teaching method involves overt student assumption 
of behavior patterns of others in order to experientially learn functional 
relationships in a social context. The experience of other environmental 
situations, (e.g«, labor-management negotiations, markets structured by 

specified economic forces, etc.) involving student interaction brings about 

5 

emotional and cognitive learning approximating the reality replicated* 

Gaming is an Instructional technique long utilized as a means of 
training students to apply appropriate strategies to achieve a defined goal 
function. Historically, gaming has been common in military Instruction and, 
more recently, in business administration education. Educational games 
Involve not only logic and theoretical analysis, but also subjective or 
judgmental evaluations dealing with imperfect information. Expectations 
regarding probable events thus enter into the decision-making process* The 



5--' 

See Myron L. Joseph, "Role Playing in Teaching Economics," American 
Economic Review . LV (May, 1965), pp. 556-565. 
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over-all object of a game is to devise some rational policy (strategy) 
which will bring about a probable optimal array of outcomes given the 
goal functions of the participants (e.g., material gain). 

Games in economics consist of sets of rules, abstractly comparable to 
the actual conditions of economic life. Around these rules, strategies are 
exercised by the player by manipulating certain decision variables in 
order to realize valued outcomes or consequences. Conflict, either among 
competing participants or among competing goals, serves as the basic 
operational constraint which must be compromised. 

Simulations in economics refers to the technique of building models 
that reproduce part of all of the output of a behavioral system. Generally 
the models constructed have a time dimension, e.g., the results of a 
preceding period may be incorporated into a following period. Various 
objectives may be pursued with a simulation model such as forecasting, 
estimating values of unknowns, or generating hypothetical time paths when 
certain variables are controlled. Econometrics has contributed to the 
development of models integrating empirical research into theoretical 

constructs. With the advent of the computer, models of great complexity 
have become feasible. 

Basic Gaming-Simulation Process 

The method of instruction pursued in this report incorporates all 
of the preceding instructional techniques in a dynamic or reiterative way. 
Ihe student assumes a defined role, makes decisions, and bears the conse- 
quences of his decisions in a simulated environment approximating some 

* f, 1 v V. % * * 

subset of the economic relationships found in the real world. Students 



are thus actively involved intellectually and emotionally in a learning 
process where a great deal of conceptual material is incorporated into 
a composite whole. 

The advantages of computer aided instruction are numerous . The 
student is not forced to directly manipulate the complex mathematical 
relationships found in a sophisticated economic model. The computer 
manipulates the model, given student inputs. Students are thus liberated 
from the minutae of detail and tedium of routine calculations, and are 
free to examine many possible states of the world without computational 
constraints. In addition, many individual student responses can be 
processed before interest extinction takes place. Nearly Immediate 
reinforcement is desirable in gaming situations. No other instructional 
medium allows the comparative speed, convenience, and degree of possible 
sophistication. 

Related Research and Publications 

The related research in the area of gaming utilizing computer 
simulations is not extensive, particularly with reference to economic 
education. More importantly, there is little evidence of systematic 
evaluation of the relative educational impact of such instructional 
techniques vis-a-vis conventional instruction. 

Myron L. Joseph writing in the May, 1965 American Economic Review 
on "Role Playing in Teaching Economics," prefaced his presentation with: 
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